The objective of this study was to examine the relationship between HIV testing practices and history of substance use among a large sample of women living in public housing in Puerto Rico and the relationships among HIV testing and history of substance abuse. A total of 1138 women were surveyed between April and August 2006 using a self-administered survey instrument. A total of 82% of the women in the sample group reported a history of HIV testing. Logistic regression analysis revealed that those with a history of alcohol use, marijuana use, and other illicit drug use were more likely to report a history of HIV testing (P < .05). These findings suggest the possibility that women who engage in riskier behaviors may be aware of these risks and therefore make more of an effort to determine their status. Future studies should, however, further examine the risks among women from subpopulations who may be at high risk for HIV.
Introduction
Entering its third decade, the HIV/AIDS epidemic continues to pose a major public health problem, particularly in the Caribbean, which has the second highest rate of HIV after sub-Saharan Africa. 1 As of December 2006, it is estimated that approximately 250 000 persons (range: 190 000-320 000) were living with HIV and/or AIDS in the Caribbean. 2 Overall, an estimated 1.2% of the adult population in the Caribbean region, aged 15 to 49 years, were living with the disease, with prevalence as high as 2.2% in countries like Haiti, 2 with women making up 50% of the cases in the Caribbean region.
In Puerto Rico, 33 915 cases of AIDS have been reported as of November 2009; 3 however, due to the lack of standardized testing, the actual number of cases may be significantly higher. 4 Among all US states and territories, Puerto Rico ranks third in the estimated rates for adults and adolescents living with HIV/AIDS and fourth in reported AIDS cases. 5 Since the beginning of the HIV/AIDS epidemic, the primary mode of transmission of HIV in Puerto Rico has been injection-drug use (IDU), accounting for 50% of all cases among adults since 1981. 3 heterosexual transmission accounts for 25%; among women, however, heterosexual transmission accounts for 61% of the cases followed by IDU at 37%. While no official estimates of HIV prevalence among the adult population or subpopulations in Puerto Rico are available, small-scale studies of various samples have found rates between 1% among pregnant women to as high as 36% among IDUs. 6, 7 Prevention programs have promoted HIV testing as one possible way to combat the spread of the disease. 8, 9 This strategy is based on the assumption that knowledge of serostatus enables individuals to initiate or maintain behaviors that prevent further transmission of HIV. 10 Knowing their serostatus also serves as a means of educating those who are infected about care, treatment, and support. While HIV testing is promoted as a prevention strategy with various populations, previous research examining the relationship between HIV testing and substance abuse, more specifically, the role of substance abuse in the decision to test as well on actual testing behaviors has not been well researched.
A review of the published Caribbean-based literature found few studies that specifically included correlates of HIV testing behaviors. In a study of at-risk persons in Trinidad, individuals who were tested for HIV and who subsequently received counseling decreased high-risk sexual behaviors with nonprimary partners, but not with primary or steady partners. 11 In another study in a sample of university students in Jamaica, less than half had been tested for HIV; being tested was not associated with a later reduction of high risk behavior, such as inconsistent condom use. 12 These findings were similar to those from a national level study among Jamaican adults, revealing low levels of testing and no associations with subsequent adoption of protective behavior. 13 Several studies were identified that examined correlates of HIV testing among populations living in Puerto Rico. A study of Puerto Rican youths in drug treatment revealed that 66% of those enrolled in ambulatory drug treatment centers agreed to take an HIV test; volunteers for testing, when compared to nonvolunteers, were more likely to be males who reported fewer years of education and who engaged in risky sexual and drug-related behaviors. 14 Adult drug users receiving a positive test result were subsequently less likely to continue to engage in unprotected vaginal sex. 15 Likewise, IDUs were significantly less likely to report being sexually active and more likely to use condoms during vaginal and oral sex after receiving positive results from HIV testing. 16 Most HIV-related studies of populations in Puerto Rico that include women focus on correlates of HIV testing among IDUs, crack cocaine users, or sex workers. We were unable to identify any other studies in the literature that examined correlates for women who were not members of these high-risk groups. Although these groups are critical to controlling the epidemic, it is also imperative to address the majority of women at risk who are typically from lower resource minority communities who may not be members of these subpopulations, yet are disproportionately affected by the epidemic in both the developed and developing world. [17] [18] [19] Here, we report on research in which a public housing population in Puerto Rico was utilized to address this gap in the literature and examine associations between self-reported HIV testing behaviors and a reported history of substance use including alcohol, marijuana, and other illicit drugs (eg, heroin, cocaine, crack cocaine, amphetamines, and speedball).
Methods

Data Collection
Data for these analyses were derived from the Proyecto MUCHAS, an HIV-risk-reduction project targeting women living in public housing in Ponce, Puerto Rico. Eligibility criteria for the study included being female and a resident of targeted public housing developments. A nonprobability sampling approach was employed for the study. Once a public housing development was selected, based on availability and willingness to participate in the research study, posters were placed to announce that the project would be coming to the public housing development on a certain date, inviting all women to come to the community center and participate in the study. All eligible women, aged 17 and older, were invited to participate. Data were gathered between April and August 2006 from 1138 women in 23 public housing developments across the city of Ponce. Ponce is the second largest city in Puerto Rico, with an estimated population of approximately 180 000. The study and its survey instrument were reviewed and approved by the Institutional Review Board, Ponce School of Medicine.
A 219-item baseline questionnaire was developed that covered knowledge, attitudes, and behavior. Instruments from other Caribbean studies and from the US Centers for Disease Control and Prevention (CDC) were used to facilitate the development and inclusion of standard questions that are reliable and valid measures of HIV-related attitudes and behaviors across a range of samples. 19, 20 The questionnaire was based upon social-psychological theories of behavior change, including the Health Belief Model, Theory of Reasoned Action, and Social Cognitive Theory. [21] [22] [23] Theoretical variables drawn from these theories included perceived risk, perception of norms, and selfefficacy with respect to condom use and included items addressing knowledge of transmission, knowledge of risks associated with specific sexual behaviors, attitudes toward persons living with HIV/AIDS, HIV-testing behaviors, sexual history, attitudes toward condoms and safer sex, sexual behaviors by steady and non-steady sex partners, and drug and alcohol use.
The instrument was piloted with a sample of 30 women in order to assess the ease of completing the instrument, to determine whether the questions were easily understood, and to ensure that the instrument could be completed in a timely fashion. On the basis of the first piloting phase, revisions were made, and the instrument was piloted again with 10 women during a focus group session. Following the results of the focus group discussion regarding the survey instrument, minor revisions were made, and the instrument was finalized.
Informed consent was received from every respondent. Women completed the assessments in the community center room within each housing development. Due to the nature of the questions and the potential discomfort that may be caused by items addressing sexual and drug use behaviors, the instrument was self-administered with no identifiers, providing anonymity to the respondents. Research assistants provided support for those women who were unable to read the questionnaire or who needed assistance filling out the survey. Each woman received US$10 as compensation for completing the survey. All surveys were administered in Spanish. This survey was a baseline, formative survey, occurring before any intervention activities.
Variables
A number of variables were used in these analyses. Some variables were recoded to facilitate the logistic regression analyses. The following variables were included:
HIV testing. Participants were asked whether they had ever had an HIV test; responses were categorized as yes or no.
Formal education. Participants were asked to report the highest level of schooling they had attained. Responses were dichotomized into the following groups: at least high school education and less than high school education.
Age. Participants were asked to report their age, in years, on their last birthday. Those who reported being under the age of 25 were coded as youths while those 25 years of age and older were coded as adults. This categorization was based on the World Health Organization's (WHO) definition of youth. 24 Those who reported being at least 25 years of age were further categorized as younger adults (age 25 to 39 years of age) and older adults (age 40þ years of age). This additional categorization is based on evidence that middle-aged and older adults (those aged 40 years or older) in Puerto Rico are at an increasing risk of HIV, constituting 40% of reported AIDS cases through December 2009. 2 History of alcohol use. Participants were asked whether they had ever used alcohol. Those who reported a history of use were coded as having a history of alcohol use (1), while remaining participants (scale score 0) were coded as having no history of alcohol use (0).
History of marijuana use. Participants were asked whether they had ever used marijuana. Those who reported a history of use were coded as having a history of marijuana use (1), while the remaining participants (scale score 0) were coded as having no history of marijuana use (0).
History of other illicit substance use. Participants were asked whether they had ever used any of the following substances: heroin, cocaine, crack-cocaine, speedball (heroin and cocaine mixed), and amphetamines. For each substance used, a score of 1 was assigned to the subject. All scores were summed, yielding a range from 0 to 5. Those who reported a history of use with at least one substance (scale score 1-5) were coded as having a history of illicit substance use (1), while the remaining subjects (scale score 0) were coded as having no history of illicit substance use (0).
Stable/unstable relationships.
Participants were asked what type of relationship they were in currently. Those who reported being legally married or in a common-law relationship were coded as being in a stable relationship (1), while the remaining women were coded as being in an unstable relationship (0).
Data Analysis
Both bivariate (chi-square analyses) and multivariate (logistic regression) analyses were employed. Chi-square analyses were used to examine the differences in proportions between persons who reported previous HIV testing and those with no previous HIV testing and a reported history of substance use. In addition, in order to understand the relationship among all the model variables with respect to the dependent variable of interest, HIV testing, logistic regression modeling was used. All model variables were dichotomized or trichotomized to facilitate the logistic regression analyses. In addition, age-specific multivariate analyses were employed to examine the relationships separately for HIV testing and the independent variables by age group, due to the increased number of cases among youth and older adults in Puerto Rico. 5 Variables selected for the regression analyses were based on previous research findings, which indicated their importance for predicting HIV risk and HIV testing practices.
Results
Sample Characteristics
The mean age of the sample was 36.8 (Standard deviation [S x ] ¼ 12.3). Approximately half of the women were either legally married (11.2%) or involved in a common-law relationship (38.6%). Less than one-third (28.9%) reported being single, never married; the remaining women were separated, divorced or widowed (21.4%). Slightly more than half of the respondents reported having completed high school (57.7%). The majority reported a history of alcohol use (62.2%), with smaller percentages reporting a history of marijuana use (17.2%) and other illicit substance use (7.8%). The majority of women reported a history of HIV testing (82.0%).
Bivariate Models
Tables 1 and 2 present the results of the bivariate analysis of HIV testing and selected independent variables. A number of statistically significant relationships emerged. Overall, women who reported previous HIV testing, compared to those with no history of testing, were more likely to be younger adults (aged 25 to 39) rather than younger (less than 25 years of age) or older (40 years of age or older). They were also more likely to report a history of alcohol use, marijuana use, and other illicit substance use (P < .05). No other significant associations emerged from these bivariate analyses. Table 3 presents the results of the hierarchical logistic regression analyses for the total, unstratified sample. Both adjusted and unadjusted logistic regression analyses were employed. When examining the association between the reported histories of alcohol use and HIV testing, alcohol use was statistically significant in the unadjusted model, meaning that those women who reported a history of alcohol use were more likely to also report previous HIV testing (unadjusted odds ratios [UOR] ¼ 1.42, 95% CI ¼ 1.03-1.95). However, when the other covariates were added to the model (age, education, and relationship status), the strength of the association decreased, resulting in a marginally significant association (adjusted odds ratios [AOR] ¼ 1.35, 95% CI ¼ 0.96-1.90).
Multivariate Models
When examining the association between a history of marijuana use on the reported history of HIV testing, marijuana use was statistically significant in the unadjusted model, meaning that those women who reported a history of marijuana use were more than twice as likely to also report previous HIV testing (UOR ¼ 2.24, 95% CI ¼ 1.34-3.79). When the other covariates were added to the model (age, education, and relationship status), the strength of the association decreased slightly, resulting in a marginally significant association (AOR ¼ 1.35, 95% CI ¼ 0.96-1.90).
When examining the association between a history of other illicit drug use and HIV testing, illicit drug use was statistically significant in the unadjusted model, meaning that those women who reported a history of illicit substance use were more likely to also report previous HIV testing (UOR ¼ 2.48, 95% CI ¼ 1. 12-5.45 ). However, when the other covariates were added to the model (age, education, and relationship status), the strength of the association decreased, resulting in a marginally significant association (AOR ¼ 2.00, 95% CI ¼ 0.89-4.49).
Discussion
First, it is important to note that the proportion of women in the study population reporting a history of HIV testing was significantly higher than in the Puerto Rican general population (82% vs 40%-based on the last available data of the general population). 25 However, it is possible that testing among the general population has increased significantly in the last 10 years, but the supporting data is not available. Women in public housing have been targeted by several outreach groups in Puerto Rico for HIV testing, which may explain the high rates of testing in the sample.
The relationship between a reported history of HIV testing and a history of substance use is an important finding. It is possible that persons who were previous users of substances may have been more concerned regarding the risk of HIV, and therefore, more willing to take an HIV test. The data from this study revealed that those with a history of alcohol use and marijuana use did perceive themselves to be more at risk for contracting HIV infection than those who reported no such history (P < .05). While the percentage of women who reported a history of illicit drug use was higher than those with no such reported history, the finding was not significantly significant. This could be due to the small number of women who reported such a history (data not shown). However, no previous research was identified that examined the association between a history of HIV testing and a history of substance use. Unfortunately, the cross-sectional nature of the data does not permit an examination of the temporal relationship between HIV testing and substance use. However, the positive associations between the variables warrant further research to identify the nature of the relationship between HIV testing and a history of substance use. It is important to note that although alcohol is a legal substance, only approximately two-thirds of the women reported a history of using alcohol. More distinct measures of previous alcohol use may need to be considered for inclusion in further research efforts examining this relationship. However, the questionnaire was anonymous and we have no reason to believe that these women deliberately misreported their history of alcohol use. Client-initiated HIV testing to learn HIV status provided through voluntary counseling and testing remains critical to the effectiveness of HIV prevention. 26 Joint United Nations Programme on HIV/AIDS (UNAIDS)/WHO promote the effective promotion of knowledge of HIV status among any population that may have been exposed to HIV through any mode of transmission.
The CDC has launched a major new approach to HIV prevention by expanding prevention programs to include new and enhanced activities based on HIV serostatus, particularly targeting individuals with HIV, as a way to break the current steady state of HIV transmission. 27 The new initiative is called Serostatus Approach to Fighting the Epidemic (SAFE). It is aimed at those who are HIV-infected, including those not aware of their status, as well as those who have been tested and found to be uninfected, yet continue to be vulnerable because of high behavioral risk. Therefore, it is vital not to underestimate the importance of being tested. One of the first steps in self-protection from HIV is to be informed of one's HIV status, which allows one to make appropriate and responsible sexual decisions. Future success in decreasing the number of new HIV infections among women will result from targeting women who may be at high risk, but not because of sex work or drug use. For example, women in this sample were not likely to report condom use with either their most recent steady or nonsteady partner but were engaging in anal intercourse, thereby increasing their risk of HIV transmission (data not shown). Increasing knowledge of HIV serostatus and the implications of these results, especially among those who are infected, can serve as a gateway to sustained behavioral risk reduction interventions as well as to care and treatment. As such, effective, culturally appropriate messages and prevention programs must be developed and implemented; it is vital to promote universal HIV testing and appropriate counseling so that persons may make informed sexual decisions with respect to protective sexual behaviors.
It is also important to remember that the literacy level of many of these women is quite low, thus inhibiting the effectiveness of some brochures and printed educational materials. More innovative techniques will be required to reach these women and help them to understand the risk of their behaviors. This includes teaching them skills (such as asking a potential partner's HIV status) and urging them to begin to use condoms with all sex partners, especially when HIV status is unknown. Considering the fact that both the actual and estimated numbers of HIV/AIDS cases among women in Puerto Rico continue to increase, it is clear that effective, targeted, and aggressive strategies are urgently needed to prevent both primary and secondary HIV transmission.
While the present study has provided insight into the relationship between a history of substance use and a history of HIV testing among impoverished women living in Puerto Rico, it is important to note the limitations of the study may impact the validity of the findings. The sample was a nonprobability sample and as such, the generalizability of the results may be limited. In addition, the use of self-reported data may threaten internal validity. As with all surveys of sensitive issues, such data are likely to contain some bias. 28 Another limitation was the measure of alcohol use, considering it is a legal substance. However, we have no reason to believe that women underreported their history of alcohol use. We believe that these results warrant further research to identify the nature of the relationship between HIV testing and substance use, especially in light of the documented relationship between substance use and HIV risks among women [ 27, 29, 30 ].
